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To all whom it may concern:

Be it known that I, Jasies M. Syrri, a
citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
. and State of Pennsylvania, have invented
certain new and useful Improvements in
Mufllers for Engines; and I do hereby de-
clare the following to be a full, clear, and
exact deseription of the L veniion, such as
will enable others skilled in the art to which
it appertains to make and use the samne,
erence being had te the accompanying draw-
ings, and to characters of reference marked
thereon, which form a part of this specifica-
tion. .

This invention has reference. generally,
to improvements in mulffters for engines;
and, the invention, relates more particularly,
to 2 novel device of the general character
hersinafter set forth, which is to be em-
ployed in connection with explosive gas or
other engines for the purposes of deadening
or muffling the sound made by the exhatist
from the engine-cylinder, the device being
constructed in the torm of an exhauster
which acts to more readily withdraw the
exhaust gas from the engine-cylinder and
digpel the same into the air without noise.

The present invention has for its prin-
cipal object to provide a novel and sim-
ply constructed, as well as an effectively
operating, muffling device for engines,
which is especially adapted for uve in
connection with explosive gas-engines, and

is more particularly for the purpose of
allowing the cxploded or exhaust gus as

it exhansts or escapes from the cylinder
of the engine to expand noiselessly into
a relief-chamber, from which, owing to the
construction of the muflling device, the ex-
panded oas within said relief-chinmber i3
withdrawn by suction, in- the manner of an
ejector and by the primary action of a por-
tion of the exploded gas from the evlinder

of the engine, and expelled noiselessly from

an eduction member into the air.
~Other objects of this inventicn not al this
time more particularly enumerated will be
clearly understood from the detailed de-
seription of the present invention.

With the varicus objects of the present
inventicn in view, the invention consists,
primerily. “n the novel muffler ef the general
character hereinafter get forth ; and. the in-
vention consisls, furthermore, in the various

gpecification of Letters Patent.
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" any other suitable. manner,a
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arrangements and combinations of the sev-
eral devices and parts, as well as in the de-
tails of the construction of the sald parts,
all of which will be more fully described
in the following specification, and then
finally embodied in the clauses of the claim
which are appended to and which form an
essential part of the said specification.

The invention is fully illusirated in the
accompanying drawing, which illustrates a
muffler showing one embodiment of the prix-

"ciples of the present invention, the muffler

eing represented in transverse vertical sec-
tion, with a certain portion thereof in eleva-
tion,said view illustrating also,in elevation,
o means of connection of the muffler with the
exhaust-duct or ducts of an engine-cylinder,
a portion of the cylinder being also repre-
sented in said drawing.
teferring now to the said drawing, the’
reference-character 1 indicates any desired
construction of cylinder of an explosive-gas
engine, said cylinder being provided with a
suitable exhaust-chamber,as 2, with which is
connected an exhaust-pipe 3, and in which is
arranged by means of a T-fitting, s 4, or in
second exhaust-
pipe 5 leading from the usnal exhanst cham-
ber in the upper portion of the engine-.
cvlinder, but not here shown. Connected
with the said fitting 4 1s a pipe 6, an elbow
7, and - pipe 8, from the screw -threaded
portion of which the muflling device em-
hodying the principles of the present inven-
tion is suitably suspended.

The muffling device consists, essentially.
of a suitable eylindrical shell, as 9, provided
at the top with a head 10 and at the bottom
with a head 11, the head 10 heing formed
with an annuwar (ange 12 and annular rib
13. forming an annular groove or depression
14, and the said head 11 being similarly
formed with an annular flange 15 and annu-
lar rib- 16, forming an annular groove or de-
pression 17, Packing vings, as 18 and 19,
are arranged in the respective grooves or de-
pressions 14 and 17, so as to produce tight
joints between the heads and the respective
ends of the cylinder or shell 9, as will be
clearly understood from an inspection of the
drawing. o

The upper cylinder-head 10 13 formed
wilh a

which is serewed the upper screw-threaded
end-portion 22 of a gas-recelving pibe O
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ck-nuts 24 and 93 being

duct 23, suitable 1o
screwed upen said screw-threaded end-poy-
ticn and arranged upcn the opposite side of
said cylinder head 10 for securely and rig-
idly securing the gaid pipe or duct 23 to the
said cylinder head 10 and within the cylin-
der 9, as will be clearly evident. ‘The ex-
treme upper end-portion of the said duet or
pipe 23 extends beyond the said lock-nut
24, and is connected with the screw-threaded
portion of the pipe 8 by means of an in-

on 26,
SO as to establish a direct Pbassage from the
exhaust-chamber 2 of the engine-cylinder
into the said pipe or duct 23 The lower
end-portion of the said pipe 23 is also ex.
ternally screw-threaded, as at 27, and is pro-
vided with ‘an internally serew-threaded
ring or union 98 which is serewed upon said
screw-threaded end-portien 27. The said
pipe or duct 28 ig encircled upon its cylin-
drical surface between the said lock.pgt 25
and the said ring or Yy means of g
suitably coiled. relief-spring 29, the purpose
of which will be bresently more tully set
forth. Screwed into the mternally serew-
threaded portien of the ring 28 is the upper
screw-threaded portion 81 of an edhction
i 80, the said pipe or
openings 82 within
the relief-chamber formed by the eylinder 9,
and the said pipe or tubing 80 extending
through a suitable hole Or opening 33 in the
lower cylinder-head 11. The lower
tion of the said pipe or tubing 30 ig
externally screw-threaded, as at 34,

also

34 is

a suitable lock-nut 35, The cylindrical wall
of the pipe or duct 23 is provided with any
desirable number of suitably disposed holes
or perforations 36, which radiate toward or
from the longitudinal central axis of the
said pipe 23, the centers of the said holes or
perforations being preferably arranged in
such a manner so that they are upon an
imaginary line, forming a helix around the
outer cylindrical surface of the said pipe
23. Within the fower end-portion of the
said pipe or tube 23, and suitahly held in
position by means of the assembled pipes 23
and 30 and the connecting link 28, substan.
tially in the manner shown in the rawing,
s a sas-expanding member or elemeont 37,
' being foried
with a cene-shaped portion 88 which is
formed with a narrow inlet 39 and an outlet
extending from the gqid inlet—portiom
and said outlet being much wider at its dis-
charge-end, than at the point where it is
the said inlet-porticn, . When
the several nilg of the relief-spring 29 have
been suitably compressed, so as to lie in cloge
contact as Ulustrated, the coils of the said

spring will close the previously mentioned | member providing a relief—chznnbez', a

end-por-

and

, b

|
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- fully expanded

holes or perforations 36 ip

the pipe 23, the
spring-coils having such resiliency so gg to

produce g retarding effect from the es
ing or exhausted &as, steam, or the like,
ing the escape of the same throngh th.
holes or perferations 86 from within
pipe 23 into the relief-ch
by the evlinder 9
and the passage of
hausted gas or steam will he
effected.
the said gas or steam 18 permitted
and therehy lose its expansive power,
e clearly evident, T¢ will be :
inspection of the drawing, that some o)
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exhausted gas or steam when received wi
in. the interior of the pipe 28 will alga ;

a0 3

tion 39 of the zas-
ing member or element 37, the exhauster
or steam passing from said infet-rae
39, in the form of » jet, into the outler
tion 40 and into th

This portion of the £as or steam gag it Je
the inlet-portion 29 of the said elemen

into the inlet-por
i

amber 41 fop
and its heads 10 and |
the compreszad and o3
i ar
noisele
Within the said relief-chambay
to expand

seen o

£

3

wifl

PO

e eduction tube or Pipe 30,

member 37 stddenly expands to its ful)
tent, ‘and in passing downiva e
the said pipe or duct 30 and pass
perforations 32, ecreates a vacuum g
suflicient suction for the withdraswal o
and dead

P

a8 o steam o

1 the relief-chamber 41 from the said cham-

the said perforations or hol

ber throngh
eduction pipe or tube 80

and into the
which the said
passes into the aiy.

gas or steam noisele:.

From.the above description of the pres.

invention, it will be clearly seen that 11
devised a simply constructed and effecti
operating mufller, whicl is espeeially ad
ed for use with explosive gaz-engines,
which may also be used

steam and other engines ;
mechanisms of the varions

compressed gas or steam op other st

and, in fael,

overcome the neize made by such exhaus
mediun.

L am folly aware
tion is capable of oh
rangements and combinations
devices and parts, as well as
of the construction of tl
departing from the scope of the said in
tion as hercinbefore set forth
fined in the claimg which arve apper
thereto, Hence, I
tien to the exact arrangements and co
nation: of the several devices and part
described in {he sid spe
confine myself to the exact details of
construction of the said parts as illnsiy
in the accompanying drawings.
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far element connected
into said relief-chamber adapted to receive
the exhausted medium, said tubular element
being provided with radially extending an
helically disposed perforations for convey-
ing the exhausted medium into said relief-
chamber, a coiled relief-spring encircling the
outer surface of said tubular element, the
central helical pitch-line of the coils of said
spring corresponding to an imaginary heli-
enl line around said tubular element on
which said holes or perforations have their
centers, and a gas-expanding element con-
nected with said tubular element into and
through which a portion of the exhausted
medium is passed, said gas-expanding ele-
ment having a contracted injet-portion and a
flaving outlet - portion into and through
which a portion of the ¢xhausted medium is
passed to extract the evhausted mediun by
suction from said relief-chamber.

9. In a muffler for engines; a chambered
member providing a relief-chamber, a tubu-
lav element connected with and extending
into said relief-chamber adapted to receive
the exhausted medium, caid tubular element
being provided with radially extending and
helically disposed perforations for convey-
ing the exhausted medium into said reliet-
chamber, a coiled relief-gpring encircling the
outer surface of said tubular element, the
central helical pitch-line of the coils of said
spring corresponding to an imaginary helical
line around said tubular element on which
snid holes or perforations have their centers,

with and extending |

and a gas-expanded element connected with-

said tubular element into and through which

_a portion of the exhausted medium 1s passed,

gaid gas-expanding element having a eon-
fracted inlet-portion and a faring outlet-
portion into and_ through which a portion
of the exhausted meditm s passed, and an
ejector-pipe connected vith said gas-expand-
ing element, said pipe being formed 1n its
sides with perforations through which the
exhansted medium is_ext sacted by suction
from said relief-chamber.

3. A mufller for engiues comprising a
eylinder, and eylinder-heads at the respec-
tive ends thereof, said cylinder-heads being
provided with centrally disposed openings,
the opening in the upper eylinder-head be-
ing internally cerew-threaded, a tiube-like
said tube-like
clement being externaily screw-threaded in
its upper end-portion, said serew-threaded
portion being screwed into the internally

cerew-threaded opening of said upper eylin-
der-head, said tubular ciement being also ex-
ternally serew-threaded upon its lower end-
portion, and said tubulay element being pro-

[
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-glement, an eduction-pipe

being provided with

| into said eduction pipe.

a8

vided with perforations for conveying the

exhausted medium: from said tubular ele-
ment into the relief-chamber formed by the
said cylinder, a coiled relief-spring encir-
cling said tubular element, an internally
serew-threaded ring serewed upon the lower
serew-threaded enciportion of said tubular

opening of said lower cylinder-head, said
eduction pipe having 2 serew-threaded por-
tion screwed into the said internally screw-
threaded ring, and the snid eduction pipe
being provided with a series of perforations,
and means between said tubular element and
said eduction pipe for exhausting the ex-
hausted medium by suction from the relief-
chamber into said eduction-pipe, substan-
tially as and for the purposes set forth.
4. A muffler for engines comprising a cyl-

inder, and cylinder-heads at the respective

ends thereof, said cylinder-heads being pro-
vided with centrally disposed openings; the
opening in the upper cylinder-head being
internally screw-thres ded, a tube-like’ ele-
ment within said cylinder, said tube-like ele-
ment being externally serew-threaded in its
upper end-portion, said screw-threaded por-
tion being screwed into the internally screw-
threaded opening of said upper cylinder-
head, said tubular-element being also exter-
nally screw-threaded upon its lower end-
portion, and said tubular element b&ing pro-

vided with perforations for conveying the

exhausted medium_from gaid tubular ele-
ment into the relief chamber formed by the
said eylinder, a coiled relief-spring encir-
cling said tubular element, an _internally
serew-threaded ring serewed upon the lower
corew-threaded end-portion of said tubular
element, an eduction-pipe arranged in the
opening of said lower cylinder-head, said
eduction pipe havingta serew-threaded por-
tion serewed into the said internally screw-
threaded ring, and the said eduction pipe
a geries of perfora-
tions, and a gas-expanding element between
the said tubular element and eduction pipe,
said gas-expanding element being provided
with a contracted inlet-opening and a flaring
outlet-opening into and through which 2
portion of the exhausted medinm passes and
is expanded and by suction exhausts the
exhausted medium from the relief-chamber

In testimony, that I claim the invention
cet forth above I have hereunto set my hand
this 5th day of December. 1911.

JAMES M. SMITH.

Witnesses:

Georar D. RITIARDS,.
Cranses A, Macruper.
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